1. Introduction. For a polynomial function ƒ :E->k, where E is an ndimensional vector space over the field k 9 the determination of (C f ) k9 the set of critical points of/lying in E 9 has been of interest historically (see [5] , and [7, Chapter 8] ). More recently, its importance has been noted in the theory of Gauss transforms and zeta functions [6] . In particular, for the case E=A 9 a central simple algebra over an A-&dd k, the function of interest is the reduced norm v:A->k; it is with respect to this polynomial that the more "classical" zeta function is defined (see [8, p. 203] ).
The main result in this note is contained in the next section, where (C v ) fc is determined for a (not necessarily central) simple algebra whose dimension over k is not divisible by the characteristic of k. In the last section the critical set is determined for any associative algebra with unity, under certain separability conditions.
For the definition of the reduced representation and norm in the general (nonsimple) case, see [1] . For the classical structure theorems of algebras, see also [3] and [4] . The definition of critical sets is understood as in [6] . For a simple algebra A over k 9 the the following notation has been adopted: K is the center of A, so that A=M m (D), a full matrix algebra over the ^T-central division algebra D, the dimension of D as a vector space over Kis d Since m=l has been treated in Case I, we assume ra>l, and let z G A; 0<rk(z)=p^m, with z in the canonical form of the lemma, and with its diagonal entries z l9 • • • , z m . By the linearity of (dv) Z9 
z G (Cv) k if and only if (dv) z (h)=0, for all i 9 j, for all h in the fc-space W U~ {(a rs ) GA\a rs =0, (r, s)^(i,j)}.

Now if p=m, z is a unit and hence nonsingular. If p^m-2* then for all i 9 j 9 h G W ii9 rk(z + th)^m -l; so v(z)=v(z+th)=0 9
and ( To prove this, we can first make the reduction to the semisimple case. We do this by noting that z G (C v ) k if and only if z+N e (C P ) k . For let L be an algebraically closed field containing all the K t . Then the absolute semisimplicity ofA(N, following from our divisibility condition, implies in turn that N®L is the radical of v4®L, where all tensor products are over k. From here we can conclude that A(z)=A'(z+JV), where A and A' are the reduced representations of A®L and (AjN)<8>L 9 respectively. The relation between v and v follows from this.
We may therefore assume from now on that A is already semisimple. Then we conclude again from the separability condition that A®L is semisimple. This implies [1, p. 121 
